Gout management has recently been a topic of active discussion, prompted by several European and international recommendations. [1] [2] [3] Nevertheless, a number of studies have reported a suboptimal level of current gout care, including even poorer adherence to prescribed drugs, 4 than in patients with diabetes or hypertension. 5 Quality indicators for the treatment of gout developed to date have focused primarily on the use of allopurinol as the most frequently prescribed urate lowering therapy (ULT), adjustment of the maximal dose according to renal function and serum uric acid (SUA) level measurement. 6 7 In their provocative, proof-of-concept study, Rees et al 8 provide important preliminary evidence that treating gout effectively is not just a matter of initiating ULT, but rather of implementing a proper approach that combines patient education, individualised lifestyle advice, and appropriate use of ULTs to achieve and sustain treatment targets (eg, SUA level <360-300 μmol/l). 7 Over the 1-year trial period, this approach led to more than 90% of patients achieving the primary treatment target of SUA of <360 μmol/l recommended by Eular League Against Rheumatism (EULAR), 2 and to 85% achieving an SUA of <300 μmol/l, the target level recommended by the British Society for Rheumatology. 3 Although the trial was an open-label, proof-of-concept study without randomisation or a control group, the effect sizes appear large enough to overcome potential regression to the mean or placebo effects. Furthermore, previous randomised gout trial experience suggests that SUA levels below 6.0 mg/dl are not attained in placebotreated patients. So these findings do suggest substantial potential benefits from the proposed approach. While the next step of a controlled trial of the approach is currently underway, the proof-of-concept study findings appear instructive in their own right in several ways.
IS GOUT SUCH A DIFFICULT DISEASE TO TREAT?
Despite the recent publications challenging the quality of current gout care, gout has long been considered potentially 'curable' with a well-characterised pathogenesis and the availability of effective antigout measures. Gout attacks (or acute joint inflammation, if preferred) can result at any time from the deposited urate (monosodium urate; MSU) crystals that form as a consequence of hyperuricaemia; a low grade crystal associated subclinical inflammation occurs continuously. SUA serves as a clear biomarker, which is readily available, affordable and easy to use. With use of ULT options to reduce SUA levels below the crystallisation threshold (eg, lower than 360 μmol/l, or even 300 μmol/l in advanced cases), one can reduce gout flares and tophi, 9 10 and even heal bone lesions in some patients. 11 To this effect, the study by Rees et al 8 provides key initial evidence that an appropriate comprehensive approach can meaningfully improve gout care, as was long thought possible.
The target-guided approach adopted by the study of Rees et al 8 should be viewed analogous to the treat-to-target paradigm in rheumatoid arthritis (RA). In RA, this approach strives for targets, aiming at quick remission, based upon clinical and inflammatory biomarkers and with absence of synovitis by ultrasound examination. A higher goal can be pursued in gout since it is a potentially 'curable' rheumatic disease.
'GO SLOWLY' AND 'GO EFFECTIVELY' TO AVOID THERAPEUTIC INERTIA Among ULT options, allopurinol, a xanthine oxidase inhibitor, is the leading choice worldwide. 2 3 12 Optimal dosing is guided by renal function to help avoid side effects that range from mild rashes (∼2%) to rare, but serious hypersensitivity syndromes. While there are some differences of opinion regarding the maximal doses of allopurinol that should be employed, [13] [14] [15] current guideline recommendations suggest that maximal dosages of 800 or 900 mg/day can be safely used if required in patients with normal renal function. 2 3 Alternative available ULT includes febuxostat, another xanthine oxidase inhibitor, 12 pegloticase (a uricase) and uricosurics such as probenecid, sulfinpyrazone and benzbromarone, while several other potential ULT options are being developed. 16 17 Allopurinol, when appropriately dosed, is an effective gout treatment as demonstrated by Dutch rheumatologists. 16 17 Nevertheless, many randomised control trials, mostly conducted in the US gout population, have notably employed the so-called 'usual' allopurinol dosage of 300 mg, which appears to be insufficient in many instances. 12 In a recent survey from UK, 16 44 out of 164 cases were receiving allopurinol, with 70% at 300 mg daily, and only 4 (10%) taking a dose >300 mg daily. Despite this, 23% of treated patients had SUA >360 mmol/l, indicating that the therapeutic target was not reached. Renal impairment was the most frequent reason for not escalading allopurinol.
By contrast, in the study of Rees et al 8 , only 28% received allopurinol 300 mg daily, while 25% received 400 mg/day, 25% 500 mg/day and 13% needed higher doses. The median dose was 400 mg daily in the 80 patients taking allopurinol at final visit. Other patients received febuxostat or benzbromarone as alternative ULT after treatment failure. The uptitration of allopurinol was slow and accompanied by close monitoring and patient education. In addition to this leading to the high success rates of meeting the predefined SUA targets, 65% of patients had fewer gout flares over the 1-year period and a third of the patients had a reduction in number and size of tophi. This 'go slowly' and 'go effectively' approach is consistent with EULAR recommendation #9 and other studies 18 to start allopurinol at a low dose (100 mg daily) and increase by 100 mg every 2-4 weeks. 2 This gradual and stepwise approach also appears to have helped to avoid hypersensitivity skin reactions, 18 and the gout flares that are well known to follow the initiation of ULT despite the fact that only 4% of patients were given gout flare prophylaxis during the trial. 8 This challenges current practice recommendations for the need for prophylaxis during initiation of ULT, 2 and suggests that there is a need for further studies to clarify whether prophylaxis with low dose colchicine or NSAIDs is always really necessary.
This 'go slowly' and 'go effectively' approach would also help to avoid 'therapeutic inertia' in gout management. 19 Although not widely considered in the gout literature, this phenomenon of therapeutic inertia 20 has been well known in the management of diabetes for decades, with at least 108 PubMed references relating to its occurrence. In this field, it has been well established that despite the observation of insufficient glycaemic control, physicians do not systematically increase drug treatments, 21 and this has been attributed to 'clinical inertia'. 22 
HOW CAN WE DO BETTER? ARE NEW DRUGS OR MODALITIES THE SOLUTION?
In this study, Rees et al 8 evaluated a whole strategy as a 'package deal' that consisted of several components: information, tight monitoring and reassurance. The study has been designed to evaluate the effectiveness of the whole approach, but does not allow one to draw inferences about the effects of individual components of the strategy. Nevertheless, it is entirely conceivable, and even likely, that all the involved components are necessary for the strategy to work. Notably, the management included initial patient education by an experienced specialist, which may be a key to its success. The gout specialist performed arthrocentesis and synovial fluid examination for MSU identification to confirm the diagnosis in all patients. Thus, the 'gold standard' 1 was established without a need for additional imaging modalities such as ultrasound. Other notable components included communication with the patient, and taking sufficient time to explain the meaning and significance of hyperuricaemia, in relation to crystal formation, and the clinical manifestations of gout, as well as the importance of treating-to-target when using ULT and the need for treating flares. The online booklet devoted to gout, patient education and regular contacts with nurses also provided additional information to patients.
Overall, these findings suggest that gout can be treated effectively by optimal use of the well established treatment options coupled with better patient education and communication, while there is only a sparing need for the more recently introduced drugs. It remains to be seen whether this approach is feasible in other practice settings, including primary care. 7 For example, it is unclear whether this approach would be successful if the initial 1 h consultation with the gout expert and the subsequent follow-up by the trained nurse specialist were substituted by medical and nursing staff in primary care. The potential selection bias acknowledged by the authors calls for future studies with more generalisable patient populations and appropriate comparison groups.
HOW TO ENSURE PATIENT COMPLIANCE AND PHYSICIAN EDUCATION?
There are numerous barriers to the implementation of universal quality care involving attitudes and beliefs of physicians and patients. Many physicians think that gout is of little importance, 23 24 and they are not aware that persistent gout inflammation and association with cardiovascular diseases is an indicator of gout severity. In a small prospective survey on patient and provider expectations in gout, most providers concluded they had adequate skills to teach disease self-management behaviours. 25 Interestingly, patients requested more information and longer visit times. The latter is in keeping with the study of Rees et al 8 and provides evidence that health management should not be reduced to drug prescription, but must also include patient education. Regular phone calls or direct face-to-face meetings with clinical nurses allowed a slow increase of the chosen ULT to achieve the SUA target, while maintaining high compliance rate. 8 Indeed, diet changes are not so difficult to manage since only few drinks should be totally avoided such as beers, including non-alcoholic beers, high fructose soft drinks, and spirits. High protein, lipid and calories intake should be reduced. Individualised lifestyle and pharmacological management was another notable component that could be evaluated in other studies since busy clinics may be a target setting for this approach. 26 Overall, however, the direct cost associated with initial monthly monitoring followed by follow-up every 3 months should be readily acceptable.
For physician education, there have been a number of recent national and international recommendations developed on gout management. 2 3 27 28 Other education modalities have included articles in general or specialty journals, pamphlets, booklets dedicated to patients and physicians, industry sponsored symposia with various size audiences, and head-to-head or small group interactive meetings. However, quality indicators derived from recommendations may not have been satisfactorily reached.
Despite its specialty care setting and lack of control group, the proof-ofconcept study indeed provides strong evidence for its predefined concept that implementing key elements of best practice recommendations can lead to a remarkable success rate in achieving the therapeutic target and maintaining high adherence to ULT over a 12-month period. 8 We are awaiting replication of these findings in different settings and/or with a longer follow-up. Anyway, the demonstrated considerable benefits appear enough to recommend the same or a similar approach in the current gout management wherever feasible.
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INTRODUCTION
Gout is a crystal deposition disease that affects 1-2% of UK adults, increasing in prevalence with age to affect 7% of men aged >65 and 3% of women aged >85. 1 It is the most common infl ammatory arthritis in men and the most common infl ammatory arthritis in older women. [1] [2] [3] Unlike other common forms of arthritis we have a good understanding of gout pathogenesis and have effective treatments to eliminate the causative agent (urate crystals) and 'cure' the disease. 4 Unfortunately, audit shows that the management of patients with gout is far from optimal. [5] [6] [7] Three UK studies 5 7 8 suggest that only one-third to
EXTENDED REPORT
Patients with gout adhere to curative treatment if informed appropriately: proof-of-concept observational study Frances Rees, Wendy Jenkins, M Doherty one-half of patients with gout receive urate lowering therapy (ULT) and that even when given, ULT is often prescribed at a single fi xed dose (usually allopurinol 300 mg daily) that is insuffi cient for many patients. 7 Furthermore, few patients receive a clear explanation of their gout or appropriate lifestyle advice to reduce predisposing risk factors. 7 As a consequence, only a minority become free from gout, the majority continuing to experience acute attacks and to be at risk of progression of their disease and of developing secondary irreversible joint damage. 3 There are many barriers to care of gout 7 9 but the commonly documented poor adherence to ULT is often blamed more on patients than a lack of appropriate information from their doctor. 10 11 Both the British Society for Rheumatology and European League Against Rheumatism have published evidence-based recommendations for management of gout. 12 13 However, these are based largely on expert consensus, supported by relatively limited research evidence that mainly focuses on short-term studies of individual treatments. To our knowledge there are no long-term trials investigating the benefi ts of a complex intervention or 'package of care' that refl ects recommended best practice. Notwithstanding the absence of randomised controlled trial evidence, there is strong consensus on the components of management that will eliminate urate crystals and effect a 'cure'. 14 Specifi cally, this is to combine patient education and individualised lifestyle advice with appropriate use of ULTs to achieve and sustain a target serum uric acid (SUA) level of <360-300 μmol/l. 9 11 13 Because of the high prevalence of gout and ready availability of effective treatment the vast majority of patients with gout are managed in primary care. Nurse delivery of care that refl ects recommended best practice is a model that has been applied successfully to management of other common chronic conditions such as asthma 15 and diabetes. 16 Therefore the aim of this study was to test the effectiveness of a package of care for patients with gout that (1) incorporates the key elements of current recommended 'best practice' 12 13 ; (2) is predominantly delivered by a nurse; (3) is delivered in the optimal setting of an expert, hospital-based gout clinic. Should this 'proof-of-concept' study be successful, the package of care would next be tested in a general practice setting (funded, as for this proof-of-concept study, by Arthritis Research UK).
METHODS
Approval for the study was obtained from the National Health Service (NHS) Nottingham County research ethics committee.
Participants
Participants were recruited from 25 general practices in Nottinghamshire. Patients with a diagnosis of gout on the general practice registers were eligible if they were aged between 30 and 100, had a defi nite diagnosis of gout 17 and reported at least one acute gout attack within the previous year, irrespective of any ULT. Potentially eligible participants were fi rst identifi ed through a postal questionnaire to patients with gout on the practice registers. Respondents reporting attacks within the past 12 months were telephoned for a brief discussion to confi rm likely eligibility, and then sent full written information about the study and invited for clinical assessment in Academic Rheumatology, City Hospital, where fully informed written consent was obtained. The recruitment period ran from March to July 2010.
Intervention
At their fi rst visit each participant received a full clinical assessment (enquiry and examination) from a rheumatologist specialising in crystal-associated arthritis (MD). The site and size of any subcutaneous tophi was noted. All participants were offered aspiration preferentially of an intercritical joint (mainly fi rst metatarsophalangeal joint or knee), or a tophus, but a minority preferred aspiration of a previously unaffected knee to an intercritical small joint, to confi rm defi nite 'crystal-proven' gout. 17 Synovial fl uid crystal identifi cation was undertaken in Academic Rheumatology (by MD) and the participant informed of the result within 10 min of aspiration.
Participants with defi nite gout 17 were given detailed information and education about (1) the cause of the disease; (2) its recognised risk factors; (3) clinical consequences with respect to ongoing acute attacks and possible irreversible joint damage; (4) strategies, including discussion of individualised modifi able risk factors (such as weight loss if obese) and ULT, to suffi ciently reduce SUA levels below the critical 'saturation point' of 360 μmol/l to prevent new crystal formation and to dissolve existing crystals (ie, to effect a 'cure'). Illness perceptions about the causes of their gout, its effect on their life, the likely outcome of their gout and available treatment options were fully discussed and an individualised management plan was agreed. An Arthritis Research UK information leafl et 18 on gout was also given to all participants. Cardiovascular risks from hyperuricaemia were only dealt with in those patients who specifi cally enquired, since this remains a controversial topic and is not an indication for ULT. The initial interview, assessment, discussion and agreement of a management plan with the doctor took approximately 1 h, twice that of a routine NHS new patient appointment, but did include joint aspiration and crystal analysis. Blood was taken for measurement of baseline SUA and renal function by a specialist gout nurse (WJ), who also reinforced the management plan, gave the participant the written information and booked the follow-up visit (approximately 20 min). Other blood tests and joint radiographs were performed only if clinically indicated.
Participants were subsequently followed up by the specialist nurse by telephone or in person to monitor clinical progress and success of lifestyle modifi cation, to titrate up ULT according to SUA levels, to adjust the management plan and to deal with concerns as they arose. The frequency of nurse appointments and repeat blood tests was determined by individual needs, although SUA measuring and upward titration of ULT was approximately monthly until the therapeutic target was reached, then SUA was measured every 3 months. The nurse-led the management but could consult the rheumatologist to discuss certain clinical decisions (eg, change from one ULT to another). Follow-up was for 1 year. The fi nal nurse-led visit lasted approximately 20 min.
Outcome measures
The primary outcome was the percentage of patients who had their SUA reduced below 360 μmol/l at 12 months-success was defi ned empirically as 70% achieving this therapeutic target at 12 months. Other outcomes were the percentage achieving a SUA of <300 μmol/l at 12 months; frequency of acute attacks; number and size of tophi; and the Short Form-36 (SF-36) qualityof-life measure (performed at baseline and 12 months).
Statistics
Descriptive statistics were used to determine the percentage of patients in whom the therapeutic target was achieved. This was analysed on an intention-to-treat (ITT) basis (last value carried forward). Change in SF-36 was analysed with a Student t test, pairing questionnaires at baseline and fi nal visit in study completers, using SPSS version 14.0.
RESULTS
Participant characteristics and adherence
The response rate to the questionnaire was 55%. Twenty-fi ve responders were considered ineligible or declined involvement at the telephone interview but 116 were considered potentially eligible and attended Academic Rheumatology. Of these, 106 participants met the eligibility criteria (eight had calcium pyrophosphate crystal deposition and two had uncomplicated osteoarthritis) and proceeded to the study. Table 1 illustrates the baseline characteristics of the study participants.
At their initial visit, after a full explanation of gout, all participants consented to intercritical aspiration of a joint to confi rm gout and all wished to receive ULT. Adherence to treatment was good with 96 participants (91%) completing the 12-month follow-up. Reasons for non-completion were death due to nontreatment-related causes (two patients); withdrawal due to personal time constraints (one); withdrawal due to side effects of ULT (three); lost to follow-up (three); and one participant on the renal transplantation list was advised not to start ULT but to await review after he had received his transplant (which occurred after study completion). Side effects experienced were diarrhoea, headaches and dizziness with benzbromarone and a rash and gastrointestinal upset with allopurinol.
At the fi nal visit (ITT) 80 participants receiving ULT (79%) were taking allopurinol (median dose 400 mg daily; range 100-700 mg; 100 mg (one patient), 200 mg (six), 300 mg (22) , 400 mg (20) , 500 mg (20) , 600 mg (nine), 700 mg (two)); 16 (16%) were taking febuxostat (80 mg (11), 120 mg (fi ve)); and fi ve (5%) were taking benzbromarone (50 mg (two), 100 mg (three)). Reasons for switching from allopurinol to second-line ULT were treatment failure (eight), side effects (11) or concomitant drug interaction (two).
Primary outcome
At study end the percentage of participants with a SUA <360 μmol/l was 92% (ITT analysis). This was considerably greater than the predefi ned target of 70%. Eighty-fi ve per cent of participants had a SUA <300 μmol/l at 12 months.
Secondary outcomes
Participants had a mean of eight SUA measurements during the observation period. The mean SUA reduced from baseline to 268 μmol/l (table 2). In the 17 patients with tophi at baseline almost one-third had a reduction in number or size at fi nal visit. In study completers, the mean number of self-reported attacks/ year reduced to 2.4 (SD 2.3). Table 3 shows the decline in the number of attacks and the number of participants experiencing attacks with time.
After full discussion, only four participants (4%) opted for prophylaxis (colchicine 0.5 mg twice daily) during upward titration of ULT. These four participants had a mean of nine attacks during the follow-up period (SD 2.9). This is compared with a mean of 2.4 (SD 2.3) attacks for the whole group. Comparison of SF-36 scores in study completers shows that there was a statistically signifi cant improvement in the bodily pain domain (p=0.016).
DISCUSSION
This study shows that with a 'package of care' that includes patient education, individualised lifestyle advice and slow upward titration of ULT according to serial SUA levels (ie, recommended best practice), 12 13 more than 90% of participants achieved the therapeutic target of a SUA <360 μmol/l, with 85% achieving a SUA<300 μmol/l. After a full explanation about the cause of gout, its risk factors and prognosis (including the risk of chronic joint damage), and available treatment strategies that can eliminate the crystals, all participants wished to receive ULT. There was good adherence to treatment, with more than 90% of participants completing the 12-month observation period.
Given optimal circumstances (patient education, patients knowing their therapeutic target and regular contact with a nurse specialist), the recommended complex intervention is effective in more than nine out of 10 people with gout.
There are no previous studies of complex interventions in gout. However, there are studies that show poor adherence to ULT 10 11 19 -indeed, adherence to ULT for gout is possibly the worst of any medication for chronic disease. 11 19 The need for patient and professional education to enable 'cure' in gout has been highlighted previously. 20 However, despite international guidelines published in 2006, 13 signifi cant barriers to effective gout management remain. 21 22 A recent study in this department found that the main barriers to treatment were a lack of understanding of both the aetiology and management of gout in men and women with gout but also in health professionals. 21 Many people focus mainly on acute attacks and have no concept of ongoing, potentially damaging crystal deposition that may lead to tophi and irreversible joint damage. 21 When ULT is offered, it is often given as a single effi cient dose, which commonly provokes acute attacks and, without a clear explanation, patients often stop the ULT and are disinclined to restart it. 21 However, as in this study, if ULT is titrated slowly and the risk of fl are is explained to patients they then understand the need to continue their medication despite fl aring and the need for long-term treatment to maintain cure. This suggests that education of both patients and health professionals is of paramount importance if both recommended best practice and good adherence are to be achieved. With full explanation, dealing with illness perceptions and barriers to treatment, adherence can be achieved that is even higher than that for other chronic diseases. 23 Of interest, every patient in this study accepted an intercritical joint aspirate to confi rm with 100% confi dence whether they had gout. This is much higher than many people would have predicted, but again refl ects the importance of a full explanation in determining patient decision-making.
Most patients were taking allopurinol at study completion, confi rming that this is a well-tolerated and effective ULT to be considered fi rst for patients with gout. 12 13 24 However, the median dose of allopurinol required to achieve the therapeutic target was 400 mg. This is in accord with a previous community study in Nottingham, 7 which found that many patients who receive the commonly prescribed single dose of 300 mg dose are undertreated and continue to have acute attacks and progression of their disease. This reinforces the requirement to individualise the dose of ULT by titration against the SUA until the therapeutic target has been achieved. 12 13 This, in conjunction with full explanation, also accounts for the high success rate in achieving the therapeutic target, in contrast to recent large randomised control trials that report low success rates when using a fi xed-dose regimen of allopurinol 300 mg daily. 25 26 The majority of patients who had a contraindication or side effects with allopurinol were successfully treated with a second or third ULT, with only three participants leaving the study having experienced self-limiting but troublesome side effects from ULT and being unwilling to try alternative options.
After full discussion most patients expressed a preference for no prophylaxis during ULT dose escalation, especially with the slow titration that is possible with allopurinol. Interestingly, despite this, the mean number of attacks during the 12-month observation period was less than that reported in the previous year. This suggests that unlike initiation with 300 mg allopurinol or 80 mg febuxostat (both very effi cient urate-lowering doses which usually provoke acute attacks and therefore justify consideration of prophylaxis), 12 13 a regimen with a low starting dose of ULT (eg, 100 mg allopurinol or 50 mg benzbromarone) and subsequent monthly upward titration may not cause more attacks than the patient might otherwise have experienced. Therefore, the use of a second drug (colchicine or a non-steroidal anti-infl ammatory drug) with its own potential for side effects may not be required for this indication. The caveat to this may be those patients with greater SUA or tophi at baseline, who are likely to have a higher burden of crystals so are more likely to have a fl are when their uric acid level is reduced. However, further specifi c study comparing these two options is required. A statistically signifi cant change in the pain domain of the SF-36 shows that with effective treatment of gout a patient's quality of life can improve. This agrees with one previous study 27 that found a statistically signifi cant improvement in six of the SF-36 domains after 12 months of ULT, with the largest improvement in the bodily pain domain. However, they excluded patients who had had a gout fl are in the 4 weeks before completing the questionnaire, which may explain the increased number of signifi cantly improved domains.
There are several caveats to this study. First, although the response rate to the questionnaire was reasonable, not all patients with gout accepted the invitation to take part in the study so there may have been selection bias towards those patients who were more interested in receiving treatment. Second, the duration of the study was only 12 months, which is too short a period to expect complete elimination of urate crystals from all participants and to demonstrate 'cure'. Nevertheless, the mean frequency of attacks was less during the study period than in the previous year and the size and number of tophi in those with subcutaneous deposits was diminishing, suggesting that given longer follow-up all participants with effectively lowered SUA would reach the state of 'cure'. Third, this was a hospitalbased study in which participants were fully assessed by a gout expert within a longer than average initial appointment. Such contextual aspects will have infl uenced patient expectancy and outcomes, and may limit the generalisability of the fi ndings. However, the year-long follow-up was carried out by a nurse, and nurse-led management of other chronic conditions has been successfully transferred into primary care. 15 16 Given the excellent outcome such a predominantly nurse-led service could prove cost-effective for the NHS. However, further work would need to ascertain whether a nurse-lead community approach could be successful for gout management, and this is the subject of a recently funded forthcoming randomised controlled trial.
In conclusion, this proof-of-concept study has shown that a predominantly nurse-led complex intervention that includes key elements of recommended best practice is successful in achieving the therapeutic target and maintaining high adherence to ULT over a 12-month period in more than nine out of 10 people with clinically evident gout. Further study is required to determine whether a similar nurse-led intervention can be delivered successfully over a longer period in primary care and result in a higher rate of 'cure' than is currently seen in people with gout. Sixty-fi ve per cent reported fewer attacks than the previous year, 13% reported the same number and 22% reported more attacks (mean 2.7 more attacks than the previous year). The group with more attacks had a higher mean baseline serum uric acid compared with the whole group (482 (92) vs 456 (98) µmol/l) and a greater percentage had tophi at baseline (33% vs 16%). 
